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1. NEJIb OCBOEHUS IUCIUILIUHEI

Hembio ocBoerns arcHumIHEL « OCHOBEL HAHOTEXHOMOI I SBISETCS SIBIISIOTCS O3HAKOMIIE-
HHA C HOBEHUTHMH JOCTHKEHUIMHA ¥ HANpPABICHMAMY DasBUTHS B COBPEMEHHON MEXIHCIUIIIHAAD-
HOH 00611aCTH HPAKTHYECKUX HAYUHEIX 3HAHAN — HAHOTEXHONIOTHSX. CryzenTs! mocne npocyiusa-
HEA Kypca JIOIKHEI CBOOOIHO OPHEHTHPOBATHCS B OCHOBHEIX HallpaBICHHUAX PAa3BHTHA HAHOTEXHO-
TIOTHI; IOHAMATE CYTh 3((}EKTOB, OIMPENCTAIOMHX 0coGEEe $u3mKo-xuMETIecKne cRolicTEa HanOMa-
TCPHAIIOB; 3HATh OCHOBHEIE TEXHONOIHIECKHE POLIECCHL, HCTIONE3YeMbIE IIPH NOIYYCHAN HAHOMATe-
PHAJIOB; HMETB IIPE/ICTABNICHAS O BO3MOXHOCTAX COBPEMEHHOI npu6OpHO-METPONOrHyeckoi 6asp
JULT ACCIICROBAHNS MATEPHATIOB C HAHOMETPOBEIM NPOCTPAHCTBEHHBIM pa3speImeHHeM.

3agaun qUCNUIIHHEL:

® H3YHYCHHE OCHOBHBIX BHAOB M CBOMCTB HaHOOGBEKTOR, HaHOMAaTEepHAoB, NPUGOpoR o
YCTPOHCTB Ha MX OCHOBE, THIIOBEIE TEXHOJIOIHIECKHE TIPOLISCCHL HX TIONY4eHHS, 3IEMEHTHYIO 6233y, a
TaKXe THII0BOE 00OPYAOBaHNE, BKIOYAT TEXHHKY HCCIIe0BAHHS HaHOOOBEKTOR;

*  (yHIaMeHTaNTEHbBIE OCHOBEL TIPOLIECCOB CHHTE32, aHAMA3A ¥ (YHKUMOHMPOBAHUA MATEPH-
4JI0B ¥ KOMITOHCHTOB HaHO- H MEKPOCHCTEMHOM TEXHUKH.

* IlpumMecHeHHe HaHOMATEPHAIIOR.

2. MECTO JUCOUILINHEI B CTPYKTYPE OIIOII BO

Hucimmaa "OCHOBE HAHOTEXHONOTHI" OTHOCHTCS K AUCITUIIIAHAM IO BEIOOPY BapHATHBHO
qactH OIIOIL Ynraercs B 4 cemectpe u basupyeTcsa Ha paHee DONYYEHHLIX 3HAHMAX CTYJEHTOR,
IPHOOPETEHHEIX B Kypeax ofmeit ¢pmauku. O HAIPaBNCH Ha O3HAKOMJICHUE Pa3MEPHEIX 3(PEeKTOB U
CBOMCTB HAHOOOBEKTOB, METOIOB HX JIOMy4eHNd, MPHOOPETEHHIO HABBLIKOB PaGoOTH ¢ YCTaHOBKAMH
TI0 MONIYHCHHIO M JHArHOCTHKH HAHOMATEPHANOB, Ha 0bImee PacIIapene KOMIETEHIH CTYACHTOB B
061aCTH HAHOTEXHOJIOTHi.

3HaHHS, DOIyIeHHEE B paMKax H3YHCHUA JAHHOH NHCUMIUIHHEL, MOTYT GHITH IPHMEHEHEI TS
HaNMCaHUA BBIIYCKHOH KBAMH(HKAIMOHHOM pabOTEl ¥ AUCIMIITHE HPEALIONATAIOIIMX H3YUCHHE
HaHOTEXHOJIOTHI.

3. KOMIIETEHIIUHA OBYYAIOIWET'OCS, ®OPMUPYEMBIE B PE3YJILTATE

OCBOEHUSA TUCIAILIHHL] MOLYJIs)

B pesynbTare OCBOCHHS MHCITMITTMHED obyqaromuiics ToMmKeH oBNameTsh CIIETYIOIIHME KOM-
TETEHIHAMM:

CIIOCOGHOCTBIO HCIONB30BATh Ga30BEIe 3HAHHS eCTECTBEHHEIX HayK, MaTeMaTHKH ¥ HH(op-
MaTHKH, OCHOBHEIE (DAKTHI, KOHIEIIHNH, IPHHIUITE] TCOPHH, CBASAHHEIX ¢ IPHKIATHON MATEMATHKOMN
u uHpopmarukost (OIIK-1);

CIIOCOOHOCTBIO KPUTHYCCKH TIEPEOCMBICIHBATE HAKOICHHE] OHBIT, U3MEHATH NIPH HEOHXO-
AEMOCTH BHJT H XapakTep CBOCH IpodeccuoBaNbHOM NesTeTbHOCTH (IIK-3).

B pesynpTaTe OCBOEHHS AWCIAILTHEE] obyvaromuiics nomKen AEMOHCTPHPOBATH CNEAYIOIIHE
Pe3yILTATEI 00pa3OBaHHUs;

3HaTe: duzHKO-MaTeMaTHUeCKHMit ammapar (OITK-1).

YMeTh: aHATH3HPOBATH, PACCUNTEIBATS, ITPOCKTHPOBATE M KOHCTPYMPOBAT B COOTBETCTBHH C
TCXHHYECKUM 3a/1aHMEM THIOBBIX CHCTEM, HpHOOpOB, feTanell | Y3JI0B Ha CXEMOTEXHHMYECKOM M
SIEMCHTHOM YPOBHAX; Pa3iuIaTh pasMepHse 3Q(exTsr (1,2,3D) B 0cobbix mposerenusx busuxo-
XHMHYECKHX CBOHCTB HAHOMATEePHAIIOB; MPOBEHTh H3MEPCHHUS M UCCIIEROBAHUS PA3IHYHEIX 00bhEK-
TOB I10 33JaHHOH METOJTHKE; BEIABIISATE CCTECTBCHHOHAY THYIO CYIMHOCTD Ipobuem (QITK-1, [IK-3).



Biagers: cnocoSHOCTBIO K IIPOBENEHHMIO H3MCPEHHH M HCCIECHOBAHHS Pa3IHYHEIX OGLEKTOR
IO 38/IaHHON METOAMKE; CHOCOGHOCTEHIO K aHATH3Y, Pacuery, IPOEKTUPOBAHHIO H KOHCTPYHPOBAHHIO
B COOTBETCTBHH C TEXHIIECKUM 3aJaHHEM THIOBEIX CHCTEM, IPHGODOB, eTanel i Y3IIOB Ha CXEMO-
TCXHHYECKOM H 3NeMeHTHOM Yposrs (OITK-1, ITK-3).

4. CTPYKTYPA Y CONEP)KAHWUE AACITATLIIINHEI
Obmas TpyI0eMKOCTE JIMCHHILTHEBL COCTARIINET: 2 3ayeTHkle eqWHUIE], 72 yaca,

Bunpr yaeGHOM paboTeI, BiUiOYas caMo- dopmel Tekyite-
= CTOATCHLHYIO0 paGoTy CTYAEHTOB OBeem yuebHolil 1o kowTpons
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| 5 E g g Sl 2 g 0 8y METONOB thopara apomescy-
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g == o pa)
Knaccnpuxanus wanomarepua-
noB. PasmepHulit adidexr. 4(50°
1 al12| 4 | 4 6 (50%)
Hctopus passuTHs HAHOHAYKH H PefiTunr-
2 HAHOTEXHOINOIHH 4136 2 2 8 2(50%)
KOHTpOJb Noj
. Texnonorun mnonyuenns Hauo- i 7- 414 g 40500
MATEpPHAIIOR. 10 (50%)
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4 CTBA HAHOMAaTEpPHANIOB 4 4 4 8 4(33%)
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IpHMeHeHHs HAaHOCTpPYK B i6-
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p hi YKE. 18 kKOHTponk No3
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COJAEPXKAHHME MUCIINILIUHEI
JEKIIUU

Pazpes 1. Knaccuduraims HaHOOGHEKTOB 1 HX XapaKTEPHEIE OCOOEHHOCTH: KPUCTATITIECKAS, Teo-
METPHYECKAs, 3TEKTPOHHAS CTPYKTYPEL

1. Knaccnduxanus HanooGbekToB,
1.1. Knaccnduxanms mo arperaThomy cocrosauo,
1.2. Knaceuthurauus mo pasmepam.
1.3. Knaccunduxanus no MeprocTw.
2. XapakTepHele 0COGEHHOCTH HAHOOOHEKTOB.
2.1 Kpucrammdeckas cTpykTypa.
2.2.DneKTpoHHAS CTPYKTYDA.

2. PasMepHEIE 38BHCAMOCTH (PH3HKO-XHMIHECKHX CBOHCTR MaTEepPHAJIOB B KIACCHYECKOM H
KBaHTOBOM HPHONHKERUIX.
2. PasmepHstit addexr,
2.1. UsMerenne $ha3oBOro paBHOBECHS B HAHOCHCTEMAX.
2.2.Pa3MepHas 3aBUCHMOCTE TEeMIEPaTyPhI MIABJICHUI MATEPHAIIOB.
2.3. TloepxHocTHAS 3HEpTHS,
2.4, Jlnuna croBoxuoro npobera 5JIEKTPOHOB.



Pazpen 2. Vicropus paseurus HaHOHAYKH U HAHOTEXHOIOTHH.
1. MicTopus pa3sBuTHS HAHOHAYKH H HAHOTEXHOJIOTHH.
1.1. peBHYE MUBHIH3AITHY H HAHOTEXHOIOTHH.
1.2. Puuapy Dejinman o HaHOMMP.
1.3. CoBpemMeHHOE COCTOSHITE HAHOHAYKH U npucyxeHne HoGenesckux npemuit mo dpusuxe.
Paznen 3. TexHomoruu nonydenus HAHOMAaTEPHAJIOB.
1. ®opmMupoBaHHe MaTepEanoR Mo MEXaHU3MY «CHH3Y-BREPXY.
1. MexanusM QopmupoBaHus «CHH3Yy-BBEpX»,
1.1. Kunernueckoe ypasmenms o6pasoBadds HoOBOI (azsl.
1.2.Buar1 3apomsuneobpaszoanms.
1.3. Poct 3apompuueli Hopo#t a3kl
2. opMHpOBAHME MAaTEPHATOE II0 MEXaHU3MY «CBepXyTBHH3Y.
2.1. OcobeHEOCTH H3MeNBUESHHS MaTCPHAIOB.
2.2. VnTeHCHBHAS ITAaCTHYECKAS nedopmarnus.
Painen 4. Metonsr Mexammueckoro AHCIEPTHPORAHMS IOJTyYEHHS HAHOMATEPHAJIOR,
1. MeTozp! MeXaHIYeCKOro IMCTIEPrapOBAHHS.
1.1. Tlonyyenne HAHOMATEPHATIOB MEXAHIYECKHM H3METbYCHUEM.
1.2. MeTonz1 HETCHCHBHOM IIaCTHYECKOMH JehopManuH,
1.3. MeTozpl MeXaHHYECKHX BO3AEHCTBHIL Pa3JIMYHEBIX Cpejl.
2. Mertozst $pusiuecKoro quCneprupoBaHus.
2. MeTonp! M3HYEcKOro MUCITeprUpOBaHHS.
2.1. Tlonyqenne HaHOMATEPUANOR pacIBUICHEEM pAacInagos,
2.2. Mertons! HCIIAPEHUS-KOHICHCAITHH.
2.3. BaxyyM-CyGIAMAITMOHHAS TEXHOIOTHS,
2.4. MeToqs! npeBpammeHuii B TBEPAOM COCTOSHUH.
3. MeTozp! XMMHYECKOTr0 IOAYICHAS HAaHOMATEPHATIOB.
3.1. Ilomy4enve HAHOMATEPHATOR X HMHYECKIM TIPEBPAIICHHEM.
3.2, DneXTpOXUMAYECKHEe METOEL
3.3. MeTozEl, COYETAIONTHE XHMHUYECKHE 1 (usmyecKue npeBpaIenus.
4. Bronormueckie METOMEI IOIyYeHHs MAaTEPHAIIOB.
Paanen 4. MeTomsl AMATHOCTHKA ® cBoOfcTBa HaHOMAaTEpHATIOB,
1. Onpeznenerue qucnepcROCTH MaTepUANOB.
2. MeTonx! onpefenenns SICMEHTHOTO COCTaRa
3. Metone! ananu3a $hazoBoro cocrara
4. MeTo/IbI HCCEROBARYS HOBEPXHOCTH MaTepHAIIOB
Hcxyccrsennoe HaHOBOpMOOGpasoBanue: HYYKOBEIC M 30HJOBbIE METOIbI IHTOrpahu,
1. MonexynsipHoO-TTy4eBast SHTAKCHS.
2. MeTORBI 30HI0BOM TEXHONIOI M.
3. llyuxoBas HaHOMATOrpadus.
Paspen 5. [Tpumenenns HaHOCTPYKTYP B IPOH3BOJCTBE H HayKe
1, TlpiMeHeHAs HAHOOGBEKTOR B TIPOMBINIICHHBIX TEXHOJIOIHSIX.
2. TlpuMeHeHMS HAHOOOLEKTOB B METHITHHE.
3. IIlpuMeHeHns HaHOOGLEKTOB B poboToTexHuke,
4. TlpuMeHeHnss HaHOOGHEKTOB B CTPOUTENHHEIX TEXHOIOIUIX.
5. MatemaTrdeckoe MOJENHPOBAHNE H HAHOTEXHOJOTHIL



5. OBPA3OBATEJILHBIE TEXHOJOI'MU

® JCKIHOHHO-CEMHHApCKasd CHCTeMa OOYHMCHUSA (TPafMIMOHHEE JIEKITHOHHDBIE W IpaKTHYC-
CKHE 3aHATH);

* case-study (ony4enue Ha IPaKTHIECKUX 3AHATHAX YIEOHBIX KEHCOB ¢ IOCTAHOBKOI 3aja-
ud  Iiy6oKoi npopaboTkoii mpobremsl paspaboTK u pean3anyu TpeGyeMoi HMHTAIIMOHHON MO-
ZEIH);

® MacTep-KIaccs! (IeMOHCTPAlHs HA NPAKTHIECKAX 32HATHAX [PAMEHEHHS HOpuéMOB, TeX-
HOJIOTHH, METOOB AMUTALMOHHOI0 MOAEIMPOBAHHSA HA KOHKPETHEIX 3a/[24aX (keticax);

¢ IPEMCHEHHUE MYNETHMEIHA TEXHONOTHH (IpOBeICHHE JCKIHOHHBIX 3aHATHH NpEMeHe-
HAEM KOMIIBIOTCPHBIX NPE3CHTAIWif ¥ NEMOHCTPALMOHHEIX POIMKOB ¢ MOMOIIBIO IIPOEKTOPa HIIH
IBM);

¢ TCXHOJIOTHA PAasBUTHS KPUTHUECKOrO MBIITEHMS (IIPHBATHE CTYIEHTAM HABLIKOB KpHTH-
HCCKOK OLEHKY paspaboTaHHEIX MMH HMUTALMOHEEIX MOJENEH);

* HH(OPMANMOHHO-KOMMYHHAKANHOHHBIE TEXHOJIOTHY (npaMeHEHHE HH(OPMAITHOHHBIX
TEXHOMOTHE /T MOHUTOPHUHTA TEKYINEH yCeBaeMOCTH CTYEHTOB KOHTPOJIS 3HAHUH);

6. OHEHOYHBIE CPEACTBA JIJISI TEKYIIET'O KOHTPOJIS YCIIEBAEMOCTH,
ITPOMEXXYTOYHOM ATTECTAIIMU 11O HTOTAM OCBOEHHS JAUCITATLINA-
HbI 1 YHEBHO-METOJHYECKOFE OBECTTEYEHUE CAMOCTOATEJILHONI
PABOTBI CTYJIEHTOB
a) Boupoce! pefitTunr-konTpos:
Bonpoce! peliTunr-konrposas Nol;
1. B uem Brr BuaHTE rasHyIo IIPUIHMHY BEIREJICHHSA HAHOTEXHONOTHI OT ZPYTHX
OTpacielf HAYKH U TEXHOJIOTHH;
a) UCIIOIB30BAHKS KPAiHE MAIEIX pa3MepoE;
6) KOOpAHHANIEHOE H3MEHEHHE CBOMCTR MATEPHAJIOB, 9TC 00YCIABIHBACT peanu3ye-
MOCTh HETMHEHHEIX U YHUKATBHEIX 3 deKToB;
B) opomaranga B CMH
2, Hasosure u3sectrble Bam Gopmbr HAHOCTPYKTYPUPOBAHHBIX MATEPHANIOB;
3 IIpuBeUTE NPUMEP LUCITEPCHEIX Cpell, B KOTOPBIX AHCNEepcHas (asa Haxo-
JUTCA B TBEPAOM COCTOSTHHHY, & CPEZIa — B KM IKOM:
4. [atite onpenencHue pasmeprOMy a¢dexry. IlpusenuTe mpaMeps!

5. B weM 3ainovaercs IpHHAITMI (OpMUPOBAHHS HAHOMATEPHAIOB MO MEXAHM?3-
MY «CBEPXy-BHM3». KakuMu METOaMH MOXKHO 3TO OCYMIECTBUTE?
6. Hasosute MeTonus onpemenenns Pa3sMepoB HAHOMAaTePHAIIOB

Bonpoce! peliTunr-conrposns Ne2:
1. MHaliTe onpexeneHue TepMAHY «HAHOYACTHIIAN:
2. OrsecuTe HAHOTPYOKH 110 PAa3MEPHOCTH K HYKHBIM TDYIIIIaM:
- OAHOMEpPHEIE;
-JIByMEpHBIE;
-TPEXMEPHEIC;
-MHOTOMEpHEIE;
H IHCTICPCHOCTH K HYXHBIM IPYTINIaM:
-HYIIEMEPHEIC;




-OIHOMEpHEIE;

-JIBYMEpHEIE;

-TPEXMCPHBIE.

8 IIpuBepuTe IpUMEpP OUCIEPCHEBIX CPEN, B KOTOPEIX AHCIIEpCHad (aza Haxo-
JUATCS B XHUJIKOM COCTOSIHMH, @ CPEa — B Fa30BOM!

4. [Maiite ompenenenne pasMepaOMY s¢dexry. ITpupenuTe NpUMeEpE!

5. B wem 3akmogaercs mpumimn gopMuposars HaHOMATEPHATIOB MO MeXa-
HU3MY  «CBEpXy-BHuM3».  Kaxumm  meromamMd  MOXHO  5To OCYIIECTBHTE?

6. crmomms30Banue HAHOMATEPHATOR B APCBHUX [THBHITH3AIAIK:
7. HaHOTEXHONOrMHA B pOHOTOTEXHNKE:
8. HasoBuTe METONEI ONpeeneHust NUCIIEPCHOCTH MaTepHalIoB
9. OnacHOCTE HEHOOGBLEKTOB IS KUBOH IIPHPO B

Bonpocer peifTHHr-KOHTpOaN Ne3:

1. HaHOCTpYyKTYpEI M HAHOTEXHONOTHHE: HAHOTPYOKH, OHOATOMHBIE CIIOH, KBAHTOBEIE TOU-
KH, TeTePOCTPYKTYPEI H CBEPXPEIIETKH,

2. Ousuxo-XEMuYecKue METOJEI NONYyYCHHA HarHooOBeKTOB. (CHOBEI MOJIEKy/IIPHO-
TYYeBOH MUTAKCHH.

3. OcHosusle KBaHTOBOPAa3MePHBIE 3¢ ek TEl

4. Ousuueckue OCHOBEHI SNEKTPOHHOM MUKPOCKONHH. THIBI COBPEMEHHEBIX IJIEKTPOHHBIX
MHKPOCKOIIOB.

5. Mertonm HAHOCTPYKTYPHOTO HCCACHOBAHHSA KIAcTepoB. (DH3MYecKHe OCHOBEI Mace
CIEKTPOCKOIIMH,

6. ATnapatypa 1Jis IpoBeNeHHs JU(PaKIMOHHEIX HCCTELOBAHMM HaHOMAaTepHuaos.

7. Tpumenenue u TICPCIICKTHBEL Pa3BUTHS HAHOTEXHONOTHH. DNIEMEHTEl METPONOTHH B
HAHOTEXHOJIOTHH,

8. IIprMeneHERe HAHOMATEPHANIOB B OTIENBHBIX OTPaCHAX NPOMBIILIEHHOCTH. [IpuMepst
MATEPHAIIOB H (PYHKIHOHANEROE HAZHAYEHHE:
0) Temul pedpepaTon:
1. Puvapn ®eltuman u Hanomup;
2. HoGenescxas npemusino dusmxe 3a 2010 A. K. efima n K. C. Hogocénoga;
3. JipeBHHE IMBHIN3AUNM 1 HAHOTCXHOIOTHIL
4. Paspabotka PoGepra ®ymna (RobertFull) us Bepxm;
5. DaHTaCTHYECKHE IPHMEHEHHS: HAHOKPYXKKA, HaHOIA(T, HAHOHKIIONY;
6. JTHK- n PHK-HanoTexHOMOrHN:
7. TIpOMEINIICHHELA CHHTE3 MONEKYII TEKAPCTB H (hapMaKoIOTrHYECKHUX IPenapaToB 9eTKO
onpeneneHHo# hopmel (GHc-nenTuED);
8. IlpuMeHeHNe HAHOTEXHONOTHIL B KOMIILIOTEPHO TeXHHKe: NEHTPAIBHEIE POLECCOPEL,

9. IlpuMeHCHWe HAHOTEXHONOIHH B KOMIIBIOTSPHOH TEXHUKE:  XECTKHE JHCKH (GMR-
sddexra);

10. 'nbxue ToHKHE SKpans (THOKHME KOOTAKTE Ha HaHOYTTIepoze);

11. ITpuMeHeIHe HAHOTEXHOTOTHI B TEXHAKE ATANEPENATHOTPOMHEBIX 00BEMOB HHDOPMAITHH;

12. KBaHTOBBIC KOMIILIOTEPH, HAHOTEXHONOTHE | H3HOIUIA3MOHHKA,;

13. Harotexmonorun 1 poGoToTexHuKa;



14, HaropoGoTsI peniuKaTopst i HX CO3JAHNE;
15. AToMHO-CHIOBas MUKPOCKOITHS;
16. MarHMTHO-CHIIOBAS MEKPOCKOIIHS,
17. Cranupyromas 31eKTPORHAS MHKPOCKOIIHS,
18. MuKkpockommus GHHKIEro Hos;
19. IIpoceednBaromas HIeKTpOHHAS MHKPOCKOITHA;
20. Manoyrnoroe paccesHre I AHHAMHYECKOS paccesHHe CBCTa;
21. AHarmm3 TPAEKTOPHH HAHOYACTHL, TUHAMHYECKOES CBETOpacCeAHME, CEAUMEHTAllHOHHEIH aHa-
JTH3, YIETPa3sBYKOBEIE METOMLL,
22. PenTreHo mudypaktuoHHETe METOJIEL;
23. DNeKTPOHHAS CIIEKTPOCKONIHS,
24. KoneGaTensHas MHKPOCKOMHS,
25. Oxe-CEeKTPOCKOIH,
26. HetitporHast IndpakToMeTpHs;
27. MarauTHas HeliTpoHOrpadus;
28. Bo3pelicTere HaHOOGHEKTOB HA YHBbIE OpPraHu3MEI,
29. TOKCHYHOCTE HAHOMATEPHAIIOE;
30. MoHHTOPHHT BO3AEHCTRHS HAHOMATEPUANOB HA XKHUBYIO H HEXHUBYIO IPHPOLY;
31. PesyneTate HayurOoro mpoexra 7 paMO4HOH eBpomelckoii mporpamms 2007-2008 It mo
HaHobe3onacHoCTH,
B) Bonpock! k 3avery wo gucuunamnne;
1. Knaccupvxanus QucepcHIX CHCTEM TI0 arperaTHOMY COCTOSAHMUIO,
Kinaccnukarnus aucnepeHsix cuctem mo pasMepam;
Meroz®! MEXaHHYECKOTO AUCTIEprHpOBaHS;
MeTozis! pH3HUECKOro AUCTIEPrEpOBAHHS,
MeTozb XUMIIECKOTO JHCIEPrUPOBAHNS,
IIpunnun GpopMuposanws maTepraios «CHH3Y-BBEpX»;
CIpykTypa HaHOpa3MEpPHEIX MaTepHAIOB,
Pasmepusrit addexr;
Ucenenosanre 31eMEHTHOrO cocTana HAHOMAaTEPHAJIOB;
10. MccnemoBanue dazoBoro cocrasa HAHOMATEPHAIOB;
11. MeTons! H3ydenus moBepXHOCTH;
12. IlppMeneHys HaHOMATEPHATOB B IPOMBIILICHHEX TEXHONOTHIX;
13. IlpuMeneRus HaHOMATEpPHANIOB B MeUIMHE;
14. lpuMeHeRns HAHOMATEPHANIOR B HayKe;,
15. IlpaMeHeHHS HAHOMATEPHATIOB B poboToTexurke;
16. [lpumenenns HaHOMATEPHANIOB B CTPOHTEIBHAIX TEXHOIOIMAX;
17. MatemaTiieckoe MOAENMPOBAHNE B HAHOTEXHOTOIHIX.
r) Bonipoce1 i kKoHTpoNsT caMocToATE B HO paboThI:
Knaccubuxanus HanooGeexTos;
Onrudeckue XapakTEpUCTHKI HAHOCPE/;
DYHKIHOHANBHbIE H KOHCTPYKIMOHHEIE HAHOMAaTEPHAJIEL;
MexannsMbr pocta IeHOK U3 napa;
OcoGeHHOCTH METOOB KOHCONMIAIAH HAHOMATCPHAIIOR;
Jlaseprnas HamoMoxudukanus moBepxHoOCTH;
. MeTons! 30H710R0 TexHOMOTHY 715 cO3nanmA HAaHOMATEPHATIOB;
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8. MeTome! u3yueHIA CBOMCTE HAHOMATEPHANOB;
9. JlasepHas aGmAmus TEEPIBIX MaTEpPHAIIOB,

7. YYEBHO-METOAMYECKOE U UHOOPMAIIMOHHOE OBECHEYEHHUE JAUC-

HUILIAHLI

4) OCHOBHAA JINTEPATYypa:

1. Apakensz C.M. Bpegenue B eMTORaHODOTOHUKY: HYHIAMEHTATLHEIE OCHORL H Jia-
3CPHEIC METOABI YIPAB/IAEMOrO NONYICHAA M JUATHOCTHKA HAHOCTPYKTYPHPOBAHHBIX MAaTEpHaNOB |
yueGHoe nocobye MO HampaBNEHHUSIM MOIrOTOBKH Gaxanasprara 200400 (200200) "Ontotexuuka",
200500 "JlasepHas TexHUMKA H JNa3epHELE TexHonoruu", 200700 (200600) "®oTounka u ormronHdop-
MaTHKa" ¥ cnenramsHoeTsM 200200 "Onrorexmmka” u 200201 "JlazepHas TeXHUKA W Na3epHEIE TeX-
Honorun" / C. M. Apakensan [u zp.] ; moxa o6 pex. C. M. Apaxendna .— Mocksa : Jloroc, 2015 —
743 ¢. : ui., Tabn. + 1 3MEKTPOH. ONT. MHCK (CD-ROM) (211 M6) .— Bubmworp. B xonue u. — C. M.
Apakens, A, O. Kysepux, B. I'. TIpokorzes, B. T. Pay, A. T. Ceprees - npenonasarena Bal'Y —
ISBN 978-5-98704-812-2, Bu6morexa Bul"Y

2. Crapocrun B.B. MarepHaisl W MeTOIN HAHOTEXHOTOIHI [OmexTponnsii pecype] :
yuebHoe mocobue / B. B, CrapocTnH.-4-¢ uaj, (91.).-2NeKTPOH. TeKCTOBkIE faH. (1 daiin pdf: 434 c.).
- M. : BUHOM. JlaGoparoprs 3Hamwmii, 2015. - (Hanotexmonorun).-Cucrem, tpefosanus: Adobe
Reader XI ; 3KpaH 10", - ISBN 078-5-9963-2601-3
http://www.studentlibrary.ru/book/ISBN9785996326013.html

3. Hesomuu B.K. KBanToBas (pu3HKa 0 HAHOTEXHOIOTHU [OnexTponHsni pecype]/ Hesomun
B.K.— OneKTpoH. TeKCTOBEIE HaHHBIE.— M.: Texnocdepa, 2013.— 128 c.— Pexum JOCTyIIA;
http://www.iprbookshop.ru/16975.— 3EC «IPRbooksy, o napomzo

0) AonoanATeNRHAN AHTEPaTYpA:

1. Apaxensa C.M. MHKpOCTPYKTYpEI, HAHOCTPYKTYPHI U THAPONMHAMAYECKHE ReyCTOHYu-
BOCTH, HHAYIIMPOBAHHEIC NTa3€PHEIM H3JyqeHHEM Ha IOBEPXHOCTH TBEPLBIX TN : monorpaus / C,
M. Apaxensm [# ap.] ; BnamuMupeknit TrocynapcTeennsi ynusepeuter (Bnl'Y) .~ Brnagumup :
Bnagumupcekuit rocynapcrsenHbIi yausepeuteT (Bal'Y), 2010 — 144 c¢. : un., tabn. — Vmeercs
SICKTPOHHAA BepCHI .— Bubimorp.: ¢. 133-144.— CroGonmnii AOCTYI B IMEKTPOHHEIX YHTANBHbIX
samax OmGmmorexm .— Adobe Acrobat Reader — ISBN 978-5-9984-0094-0 . —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/3067/ 1/00698.pdf>. Bubmuorexa Bal'y

2. Bapeibun A. A. Bapritun, A. A, GusyuKo-xuMIs HaHOYACTHI, HAHOMATEPHATIOB H HAHO-
CTPYKTYp [OnekTpoHHELH pecype] : Yue6. mocobue / A. A. Bapribun, B. A. Baxtuna, B. Y. Tomu-
ned, H. IL Tomwmana, — Kpacmospck : COY, 2011. - 236 ¢. - ISBN 978-5-7638-2396-7.
http://znanium.com/catalog.php?bookinfo=441543

3. Topoxos B. A. Marepuans! u ux Texuomnornn. B 2 g, 9. 1.: Yuebnnk / B.A. Topoxos,
H.B. bensaxos, A.I'. Cxuptnamse; [Tox pen. B.A. Topoxopa. - M.: HAL] UHO®PA-M; Mu.: Hos. 3ua-
Hue, 2014, - 589 c.: um.; 60x90 1/16. - (BO: Bakanaspuar). () ISBN 978-5-16-009531-8, 500 aks3.
http://znanium.com/catalog. php?bookinfo=446097

4. Topoxos B. A. Marepuams! u ux Texsonoray, B 2 . 4. 2.: Yuebrnk / B.A. Topoxos u
xp; Ilon pen. B.A. Topoxosa. - M.: HUI WHOPA-M; Mu.: Hop. 3uanne, 2014. - 533 ¢.: HIL; 60x90
1/16, - (Boiciuee o6pazosanue: baxanaspuar). (mepertmer) ISBN 978-5-16-009532-5, 500 oxs.
http://znanium.com/catalog. php?bookinfo=446098

B) IporpamMMuoe ofecredyenne u Hnreprer-pecypesr
1. Hamorexmonoruueckwuit mopTal; http://www.nanonewsnet.ru




2.  Hawmorexmonormueckoe coofImecTBo Hanowmertp: http://www.nanometer.ru

Caiit komnanun « HT-MJIT»: http://www.ntmdt.ru

4.  Poccuiickoe 06mecTBO CKaHHPYIOIMEH 30HAO0BOH MWKPOCKONHM M HAHOTEXHONOTHIL:
http://www.nanoworld.org

Pecyper! At AMCTaHIMOBHOrO 0CBOEHHUA Kypea, PA3MEILEHHEIe Ha caliTax:

1. http://www.kodges.ru/nauka/popnauka/1886 53-nanostruktury-i-nanomaterialy.-
sintez-svojstva-i.html;

2. http://www.kodges.nﬂnauka/obrazovanie/l37226-nanotexnologiya-v-yelektronike.-
vvedenie-v.html;

3. http://www.studmed.ru/bulgakov-av-bulgakova-nm-burakov-im-i-dr-sintez-
na.norazmemyh—materialov-pri-vozdeystvii—moschnyh—potokov-energii-na-
veschestvo_b33b80d27f8.html;
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8. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE AACTTATIIINHE]

JlexupoHEbIE ayTHTOPHH, OCHAMEHHbIE JOCKOH (A1 MeNa Wik MapKepa), S5KpasoM JUIs 1po-
CKIHMOHHBIX CHCTEM, NPOEKTOPOM H HOYTOYKOM.

AyIuTOpEE IS IPOBEAEHHS 3aHATHH, OCHAIIEHHEIC COBPEMEHHEIMH NEPCOHAILHLIMH KOM-
TNBIOTEpaMH, 00BEIMHERHBIMU B JIOKATLHYIO BEIMHCITUTENEHYIO CETh H YKOMILIEKTOBAHHEIMH HEOD-
XOZMMBIM CACTEMHBIM H IIPHKNIATHEIM IPOTPAMMHEIM 0GECIIEHEHHEM, ayIMTOPHY BEIYHCIUTEILHOIO
LEHTpA.
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IIporpaMma paccMotpena u ono6pena Ha 3acefaHun Kaheaps
Ipotoxon Ne /4  or 7704.75 rona
3asemyronmit kadenpoit

Apakensu C.M.

‘6/1}0,. TMOATINCE)

PaGouas nporpamma paccMorpena u omobpeHa Ha 3acefaHMM YIeOHO-METOAMHECKON KOMMCCHY
hanpasnenus 01.03.02 Ipuknagnas MatemMaTnka 1 HEOOPMATHKA
Iporokon Ne 774  or APOH A1 roja

Ipencenarens koMuCceHE

Apaxensa C.M.

(U0, nounuics)

JIUCT IEPEYTBEPIEHHST
PABOYEH ITPOIPAMMEI M CLIMILITHE]

PaGouas mporpamma oxobpena Ha yIeOHbII oz

ITpotokon 3acenanns xadeaps: Ne OT roza

3asenyromuit kadbenpoii

PaGouas nmporpamMma oxo6pena Ha yuebHELA rof

IIpotoxon sacenanus xadenprr Ne oT roaa

3asenyrommit xaheapoit

Pabouas nporpamma omobpena 1a y4aeOHbIH roj

IIpoTokon sacenanns xadenps: No oT roga

3asenyromuit kabempoit




